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* NOTICES * 

JPO and NCI PI are not— respons i b+e-f or-^any 

^lamages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The poly methyl silsesquioxane system particle characterized by having the siloxane 
unit shown by one of the siloxane units which consider as the siloxane unit which 
main-constitutes it, and are shown by the following formula 1 or two or more, and the following 

— f6rmu|a-2.— — 

[Formula 1] 

m S i O {4- (iii + n) ) 

(A-OCH.CH-CHJn 
OH OH 

[Formula 2] 
OH, S i Oar. 

(Integer with which alkylene group [ of the alkyi group A:carbon numbers 2-4 ] m of the 
R1:carbon numbers 1-3 and n:m are 0 or 1, and n is 1 or 2 in a formula 1, and it is satisfied of 
m+n=1 or 2) 

[Claim 2] The poly methyl silsesquioxaiie system particle according to claim 1 which has the 

siloxane unit shown by the following formula 3 as a siloxane unit shown by the formula 1. 

[Formula 3] 
S i O3/. 

C3H. O CH, CH-CH. 

OH OH 

[Claim 3] The poly methyl silsesquioxane system particle according to claim 1 or 2 which has 
the siloxane unit shown by the following formula 4 as a siloxane unit at a rate not more than 5 
mol % to the siloxane unit shown by the formula 2. 
[Formula 4] 
(CHe). S i O 

[Claim 4] The poly methyl silsesquioxane system particle according to claim 1 or 2 which has 
the siloxane unit shown by the following formula 5 as a siloxane unit at a rate not more than 5 
mol % to the siloxane unit shown by the formula 2. 
[Formula 5] 
S i O. 
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[Claim 5] The poly methyl silsesquioxane system particle according to claim 1. 2. 3, or 4 which 
has the siloxane unit shown by the formula 1 at 1-10-mol % of a rate to the siloxane unit shown 
by the formula 2. 

[Claim 6] The part which consists of siloxane units shown by the siloxane unit and formula 5 
which are shown by the part or formula 2 which consists of siloxane units shown by the part 
which consists of siloxane units shown by the formula 2, the siloxane unit shown by the formula 
2. and the formula 4 is used as a core. The poly methyl silsesquioxane system particle according 
to claim 5 which has the core shell structure which uses as shell the part which consists of 
siloxane units shown by the part or formula 3 which consists of siloxane units shown by the 
formula 1. 

[Claim 7] The poly methyl silsesquioxane system particle according to claim 1, 2, 3. 4, 5, or 6 
whose mean particle diameter is 0.1-3.0 micrometers. 

[Claim 8] The dispersing element which distributed the poly methyl silsesquioxane system 
particle according to claim 1, 2. 3, 4, 5. 6. or 7 in the hydrophilic medium. 

[Claim 9] The dispersing element according to claim 8 whose hydrophilic medium is one or two 
hydrophilic media or more which are chosen from water, lower alcohol, and the alkane diol of 
carbon numbers 2-4. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
•damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
briginal precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dispersing element which distributed the 
poly methyl silsesquioxane system particle and this in the hydrophilic medium. Inorganic oxide 
particles by which surface treatment was carried out by the polyorganosiloxane particle, the 
silane coupling agent, etc., such as a silica and an alumina, are widely used as a surface 
lubricating agent of fillers, such as synthetic resin and paint, and a synthetic-resin film. These 
particles need to fit the surface physical properties so that the wettability (getting wet 
********) which was excellent to the medium by which it is applied may be demonstrated. 
Moreover, these particles need to demonstrate the outstanding thermal resistance, and for this 
particle not to condense or for the wettability not to fall, when the medium system containing it 
is heat-treated. This invention relates to the dispersing element which distributed the poly 
methyl silsesquioxane system particle and this which satisfy above wettabilities and thermal 
resistance to coincidence in the hydrophilic medium, when using a hydrophilic medium as a 
medium. 
[0002] 

[Description of the Prior Art] Generally the poly methyl silsesquioxane system particle is 
obtained with the aquosity sol-gel method which used methyltrichlorosilan or methyl 
trialkoxysilane. There is an example which carries out the polymerization of the polyester using 
the dispersing element which distributed this poly methyl silsesquioxane system particle in 
ethylene glycol as an example using the dispersing element which distributed the poly methyl 
silsesquioxane system particle obtained by such approach in the hydrophilic medium 
(JP,4-58818,B). however — while it has the advantage that many silanol groups remiain on the 
front face, therefore the wettability over hydrophilic media, such as ethylene glycol, is good for 
the poly methyl silsesquioxane system particle obtained with the above aquosity sol-gel 
methods — the polymerization of a heating process, for example, polyester, — there is a fault 
that it is in process, and the silanol groups which remain on a front face start dehydration 
condensation, and they form secondary floe. Although to block using carrying out stoving of the 
silanol group which remains on the particle front face to reinforcement, and eliminating it about 
this poly methyl silsesquioxane system particle, or trimethyl alkoxysilane is also tried, a 
wettability [ as opposed to a hydrophilic medium in what eliminated the silanol group which 
remains on a front face in this way. or the blocked thing ] will get remarkably bad. Moreover, 
although the poly methyl silsesquioxane system particle which surface denaturation is carried 
out by the alkoxysilane which has an epoxy group, and has an epoxy group on a particle front 
face is also proposed (JP,2-163127,A), this thing has bad thermal resistance and secondary floe 
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and an aberrant form-like particle tend to generate it in a heating process. By the conventional 
poly methyl silsesquioxane system particle, the wettability and thermal resistance to a 
hydrophilic medium cannot be reconciled, and the outstanding property which the poly methyl 
silsesquioxane system particle has as a result cannot be demonstrated. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to 
solve is the point that the wettability over a hydrophilic medium and thermal resistance cannot 
be reconciled, by the conventional poly methyl silsesquioxane system particle. 
[0004] 

[Means for Solving the Problem] The deer was carried out, this invention persons considered as 

the siloxane unit which main-constitutes it, as a result of inquiring that the above-mentioned 

technical problem should be solved, and the poly methyl silsesquioxane system particle which 

has the specific ORGANO siloxane unit permuted by the organic radical which has a glyceryl 

group, and a methyl siloxane unit found out the surely suitable thing. 

[0005] That is, this invention relates to the poly methyl silsesquioxane system particle 

characterized by having the siloxane unit shown by one of the siloxane units which consider as 

the siloxane unit which main-constitutes it, and are shown by the following formula 1 or two or 

more, and the following formula 2. 

[0006] 

[Formula 1] 

R* m S i O {4- In+n) > /% 



(A-OCH.CH-CHJn 
I I 
OH OH 

[Formula 2] 

C Ha S i Oa/. 

[0007] The integer with which alkylene group [ of the alkyi group A:carbon numbers 2-4 ] m of 
the R1:carbon numbers 1-3 and n:m are 0 or 1, and n is 1 or 2 in a formula 1, and it is satisfied 
of m+n=l or 2 [0008] The poly methyl silsesquioxane system particle of this invention is 
polyorganosiloxane obtained hydrolysis and by carrying out condensation polymerization by the 
dehydration condensation reaction of a silanol group in a drainage system medium in the silanol 
plasticity silicon compound which will form the siloxane unit shown by the silanol plasticity 
silicon compound which will form the siloxane unit shown by the formula 1, and the formula 2. 
[0009] The poly methyl silsesquioxane system particle of this invention obtained by the 
dehydration condensation reaction of the silanol group in the inside of the above drainage 
system media 1) The homogeneous-system particle obtained by performing a silanol generation 
reaction and its dehydration condensation reaction using the mixed stock of ail silanol plasticity 
silicon compounds, 2) the siloxane unit shown by the formula 2 By performing a silanol 
generation reaction and its dehydration condensation reaction using mixture with the silanol 
plasticity silicon compound which will form the siloxane unit shown by a formula 4 or a formula 5 
which is later mentioned with the silanol plasticity silicon compound or this which will be formed 
The particle which serves as a core beforehand is made to generate. Next, the particle which 
has the so-called core shell structure acquired by performing a silanol generation reaction and 
its dehydration condensation reaction to the particle used as this core similarly using the silanol 
plasticity silicon compound which will form the siloxane unit shown by the formula 1 or the 




JP11.116681A 5 

formula 3 is included. 

[0010] The siloxane unit in 1m=0, the siloxane unit in n= 1, 2m=0, the siloxane unit in n= 2, 3m=1, 
^nd n= 1 is included by the siloxane unit shown by the formula 1. In each above-mentioned 
siloxane unit of 1-3, A in a formula 1 is the alkylene group of carbon numbers 2-4, and R1 in a 
formula 1 is the alkyi group of carbon numbers 1-3 in the above-mentioned siloxane unit of 3. 
[0011] Also in the above-mentioned siloxane unit of 1-3 shown by the formula 1. the siloxane 
unit shown by the following formula 3 is desirable as a siloxane unit shown by the formula 1. 
[0012] 
[Formula 3] 

S i Oa/, 

C.H.OCH.CH-CH. 

OH OH 

[0013] The poly methyl silsesquioxane system particle of this invention is what is constituted 
and changes main in the siloxane unit shown by the siloxane unit shown by the formula 1 , and 
the formula 2. therefore, the siloxane unit shown by the siloxane unit shown by the formula 1 in 
[ all / that constitutes it ] a siloxane unit, and the formula 2 — these sum totals — at least — 
more than 50 mol % — although it is what it has — more than 75 mol % — what it has — 
desirable — more than 95 mol % — what it has is still more desirable. 

[0014] This invention is not what restricts especially a rate with the siloxane unit shown in the 
poly methyl silsesquioxane system particle of this invention by the siloxane unit shown by the 
formula 1 , and the formula 2. the siloxane unit shown by the formula 2 in the siloxane unit 
usually shown by the formula 1 although the rate can be suitably chosen according to the class 
of hydrophilic medium by which this poly methyl silsesquioxane system particle is applied — 
receiving — less than [ 10 mol % ] — desirable — 1-10-mol % — it carries out comparatively. 
[0015] Although the poly methyl silsesquioxane system particle of this invention has the 
siloxane unit shown by one or two or more, and the formula 2 of the siloxane unit which 
considers as the siloxane unit which main-constitutes it, and is shown by the formula 1 , in 
addition to these siloxane units, it can also have the siloxane unit shown by the following 
formula 4. In this case, the rate of the siloxane unit shown by the formula 4 is made into less 
than [ 5 mol % ] to the siloxane unit shown by the formula 2. 
[0016] 
[Formula 4] 
(CHa), S i O 

[0017] Moreover, in addition to the siloxane unit shown by the siloxane unit shown by the 
formula 1, and the formula 2\ the poly methyl silsesquioxane system particle of this invention 
can also have the siloxane unit shown by the following formula 5. In this case, the rate of the 
siloxane unit shown by the formula 5 is made into less than [ 5 mol % ] to the siloxane unit 
shown by the formula 2. 
[0018] 
[Formula 5] 
S i O, 

[0019] The poly methyl silsesquioxane system particle which has the siloxane unit shown by the 
formula 4 or the formula 5 exceeding five-mol % to the siloxane unit shown by the formula 2 is 
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not desirable in order to come to include many aberrant form-like particles other than a 
spherical particle and for mechanical physical properties to fall. 

[0020] Silanol plasticity silicon compound (b) which will form the siloxane unit shown by silanol 
plasticity silicon compound (b) which will form the siloxane unit shown that the poly methyl 
silsesquioxane system particle of this invention described above by the formula 1, and the 
formula 2 is used. Moreover, silanol plasticity silicon compound (d) which will form the siloxane 
unit shown by the silanol plasticity silicon compound (Ha) or formula 5 which will form the 
siloxane unit which is shown by the formula 4 in addition to these is used. It can manufacture by 
the well-known method of performing hydrolysis and condensation polymerization to the bottom 
of catalyst existence in a drainage system medium, for example, the approach indicated by 
JP,63-295637A 

[0021] If the silanol plasticity silicon compound used for manufacture of the poly methyl 
silsesquioxane system particle of this invention is illustrated As silanol plasticity silicon 
compound (b), 3-glycero KISHIPURO pill trimethoxysilane, JI (3-glycero KISHIPUROPIRU) 
dimethoxysilane. methyl, 3-glycero KISHIPURO pill dimethoxysilane, etc.. As silanol plasticity 
silicon compound (b). methyl trimetoxysilane, As a silanol plasticity silicon compound (Ha), 
methyltrichlorosilane, methyl acetoxysilane, etc. Dimethyldimethoxysilane. Tetraethyl silicate, a 
tetra-KURORU silane, etc. are mentioned as silanols plasticity silicon compound (d), such as 
dimethyldichlorosilane and an octamethyl tetra-siloxane. 

[0022] According to this invention, the ring opening reaction of a glycidoxy radical and the water 
can be carried out in process of the dehydration condensation reaction of the silanol group 
generated in the silanol formation reaction list in the drainage system medium using the silane 
compound with which the silicon atom was permuted by glycidoxy alky! as silanol plasticity 
silicon compound (b), and a GURISEROKISHI radical can be made to generate in the above 
mentioned manufacture of the poly methyl silsesquioxane system particle. 
[0023] As a silanol plasticity silicon compound which has this glycidoxy radical. 
3-glycidoxypropyltrimetoxysilane. JI (3-glycidoxy propyl) dimethoxysilane. methyl. 3-glycide 
pheasant propyl dimethoxysilane, etc. are mentioned. 

[0024] To the poly methyl silsesquioxane system particle obtained by this well-known approach, 
the silanol group which did not participate in a polysiloxane formation reaction usually contains. 
According to this invention, that to which the content rate of this silanol group was reduced as 
much as possible turns into what suited the purpose of this invention. Although the approach of 
making carry out dehydration condensation of the silanol group to this, and blocking a silanol 
group using trialkyi silanol plasticity silicon compounds, such as an approach of performing dry 
heat treatment at 1 100-200 degree C temperature. 2 trimethylmethoxysilane, and a triethyl 
hydrogen silane. although especially the method of reducing this silanol group is not restricted 
etc. is mentioned, among these, the dry heat treatment of this invention of 1 is simple, and is 
advantageous. 

[0025] According to this invention, the content rate of the silanol group which exists in a 
particle front face governs the physical properties of the poly methyl silsesquioxane system 
particle front face obtained characteristic. The content rate of the silanol group on this front 
face of a particle can be measured using FT-IR mentioned later. That is. it is computed by the 
extinction quotient in the characteristic absorption wave number of the silanol group to a 
specific reference standard. In this case, in the poly methyl silsesquioxane system particle of 
this invention, it is desirable to carry out to 0.15 or less as an extinction quotient to the 
absorbance which the poly methyl silsesquioxane system particle of not heat-treating [ which 
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was obtained with the drainage system sol-gel method as a reference standard ] has, and 
carrying out to 0.1 or less is still more desirable. 

£0026] Since the GURISEROKISHI radical has given the hydrophilic property to the particle 
front face as it becomes what was excellent in the wettability to a hydrophilic medium, for 
example, water, lower alcohol, and ethylene glycol and described above, since it had the 
hydrophilic property based on a GURISEROKISHI radical, unlike a silanol group, the poly methyl 
silsesquioxane system particle of this invention obtained in this way becomes what physical 
properties did not change with heat-treatment and was excellent in thermal resistance. 
[0027] Although especially this invention does not restrict the particle diameter about the poly 
methyl silsesquioxane system particle, a 0.1-3.0-micrometer thing can usually apply it 
advantageously as mean particle diameter. 

[0028] The dispersing element of this invention distributes the poly methyl silsesquioxane 
system particle of this invention which was explained above in a hydrophilic medium, although 
this invention is not what restricts especially the hydrophilic medium used here — as this 
hydrophilic medium — the alkane diol of the carbon numbers 2-4, such as lower alcohol, such as 
1 water, two methanols, and ethanol. 3 ethylene glycol, propylene glycol, and 1 .4-butanediol, and 
4 — said mixed medium of 1-3 is mentioned. 

[0029] Although this invention does not restrict especially the method of preparing a dispersing 
element, it is desirable to carry out crack processing of the secondary floe contained in the poly 
methyl silsesquioxane system particle on the occasion of preparation of a dispersing element, 
and to consider as a primary particle. After distributing the approach and 2 poly methyl 
silsesquioxane system particle which are distributed in a hydrophilic medium with a mechanical 
agitation mixing means after carrying out dry type crack processing for example, of the 1 poly 
methyl silsesquioxane system particle at this into a hydrophilic medium with a mechanical 
agitation mixing means, the approach of carrying out wet crack processing etc. is mentioned. As 
the above mentioned mechanical agitation mixing means, a well-known homomixer. a Sand 
grinder, a wet ball mill, etc. are mentioned. What usually distributed the poly methyl 
silsesquioxane system particle at 1 - 40% of the weight of a rate to the hydrophilic medium as a 
dispersing element in this invention is prepared. 
[0030] 

[Embodiment of the Invention] As an operation gestalt of the poly methyl silsesquioxane system 
particle of this invention, the following 1-7 are mentioned as a suitable example, 
1) A homogeneous-system poly methyl silsesquioxane system particle with a mean particle 
diameter of 0.6 micrometers which it has as a siloxane unit which constitutes it at a rate of 
3-glycero KISHIPURO pill siloxane unit / methyl siloxane unit =7.5 / 100 (mole ratio) (P-1) 
[0031] 2) The poly methyl silsesquioxane system particle which has core shell structure with a 
mean particle diameter of 0.6 micrometers which is the particle which it has as a siloxane unit 
which constitutes it at a rate of 3-GURISEROKISHI propylmethyl siloxane unit / methyl 
siloxane unit =5.3 / 100 (mole ratio), uses as a core the part constituted per methyl siloxane, 
and uses as shell the part constituted per 3-GURISEROKISHI propylmethyl siloxane (P-2) 
[0032] 3) A homogeneous-system poly methyl silsesquioxane system particle with a mean 
particle diameter of 1.0 micrometers which it has as a siloxane unit which constitutes it at a 
rate of a JI (3-glycero KISHIPUROPIRU) siloxane unit / methyl siloxane unit =3.1 / 100 (mole 
ratio) (P-3) 

[0033] 4) A homogeneous-system poly methyl silsesquioxane system particle with a mean 
particle diameter of 0.6 micrometers which it has as a siloxane unit which constitutes it at a 



JP11-116681A 8 

rate of 3-glycero KISHIPURO pill siloxane unit / methyl siloxane unit / dimethylsiloxane unit 
=10/100/5 (mole ratio) (P-4) 

[0034] 5) A homogeneous^system poly methyl silsesquioxane system particle with a mean 
particle diameter of 2.0 micrometers which it has as a siloxane unit which constitutes it at a 
rate of 3-glycero KISHIPURO pill siloxane unit / methyl siloxane unit / silicic acid anhydride 
unit =10/100/5 (mole ratio) (P-5) 

[0035] 6) The poly methyl silsesquioxane system particle which has core shell structure with a 
mean particle diameter of 0.7 micrometers which is the particle which it has as a siloxane unit 
which constitutes it at a rate of 3-glycero KISHIPURO pill siloxane unit / methyl siloxane unit / 
dimethylsiloxane unit =10/100/5 (mole ratio), uses as a core the part constituted per a methyl 
siloxane unit and dimethylsiloxane, and uses as shell the part constituted per 3-glycero 
KISHIPURO pill siloxane (P-6) 

[0036] 7) The poly methyl silsesquioxane system particle which has core shell structure with a 
mean particle diameter of 0.7 micrometers which is the particle which it has as a siloxane unit 
which constitutes it at a rate of 3-glycero KISHIPURO pill siloxane unit / methyl siloxane unit / 
silicic acid anhydride unit =10/100/5 (mole ratio), uses as a core the part constituted per a 
methyl siloxane unit and silicic acid anhydride, and uses as shell the part constituted per 
3-glycero KISHIPURO pill siloxane (P-7) 

[0037] As an operation gestalt of the dispersing element of this invention, the following 8-10 are 
mentioned as a suitable example. 

8) The dispersing element which made the water 94 weight section distribute one poly methyl 
silsesquioxane system particle 6 weight section of above mentioned 1 -above mentioned 7. 
[0038] 9) The dispersing element which made the methanol 94 weight section distribute one 
poly methyl silsesquioxane system particle 6 weight section of above mentioned 1 -above 
mentioned 7. 

[0039] 10) The dispersing element which made the ethylene glycol 94 weight section distribute 
one poly methyl silsesquioxane system particle 6 weight section of above mentioned 1 -above 
mentioned 7. 
[0040] 

[Example] Although an example and the example of a comparison are given and the 
configuration and effectiveness of this invention are hereafter made concrete, it is not that this 
invention is limited to this example. In addition, in the following examples and examples of a 
comparison, unless it uses in another semantics especially, the section means the weight 
section and % means weight %. 

[0041] Test partition 1 (manufacture of the poly methyl silsesquioxane system particle) 
- 600ml of water and 8.3g of 28% aqueous ammonia were taught to example 1 flask, and mixture 
(3-glycero KISHIPURO pill trimethoxysilane lO.Og (0.039 mols) and methyl trimetoxysilane 70.7g 
(0.520 mols)) was dropped over 1 hour, agitating slowly under a room temperature. The 
two-layer condition disappeared in about 2 hours after reaction initiation, and the system of 
reaction turned into a homogeneous system, although the two-layer condition of a water layer 
and a silane layer is presented at first and the water layer had become cloudy with advance of a 
reaction. After agitating a little strongly on these conditions succeedingly for 3 hours, the white 
particle which deposited in the shape of suspension was carried out the ** exception. The 
obtained white particle was rinsed, hot air drying was performed at 150 degrees C for 3 hours, 
and 28g (P-1) of the poly methyl silsesquioxane particles was obtained. 

[0042] - 600ml of water and 8.3g of 28% aqueous ammonia were taught to example 2 flask, and 
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methyl trimetoxysilane 129.2g (0.95 mols) was dropped over 1 hour under the room temperature, 
agitating slowly. Although the system of reaction was presenting the condition that the whole 
became cloudy at first, churning was succeedingly performed on these conditions for 3 hours. 
Moved the reaction mixture containing the white particle which deposited in the shape of 
suspension to the decanter with an agitator, and performed centrifugal separation, the particle 
was made to sediment, and the aquosity medium of a supernatant was removed. Next, 600ml 
water was added and washed and the same actuation as the above was performed. This is 
moved to a flask, and homogeneity was made to distribute a particle, although the particle 
obtained here is the poly methyl silsesquioxane particle, adding and agitating the 600ml [ of 
water ]. and dodecylbenzenesulfonic acid 3 section. After adding methyl and 3-glycidoxy propyl 
dimethoxysilane 11. Og (0.05 mols) and agitating on these conditions for 2 hours, agitating under 
a room temperature, it was made to react to the bottom of ebullition of water further for 1 hour. 
The white particle was carried out the ** exception from the system of reaction, after rinsing, 
hot air drying was performed at 1 50 degrees C for 3 hours, and 46g (P-2) of PORIMECHIRU cis- 
sesquioxane system particles was obtained. In manufacture of this poly methyl silsesquioxane 
system particle (P-2). methyl and 3-glycero KISHIPURO pill siloxane unit aire formed in process 
of the hydrolysis condensation polymerization reaction of the methyl and 3-glycidoxy propyl 
dimethoxysilane used as a raw material of the ring breakage addition reaction of the water to 
3-glycidoxy propyl group. Thus, the poly methyl silsesquioxane system particle (P-2) obtained 
at a two-step reaction by forming a polysiloxane has the core shell structure which used as the 
core the polysiloxane part constituted per methyl siloxane, and this core and this shell 
combined mutually by siloxane association by using as shell the polysiloxane part constituted 
per methyl and 3-glycero KISHIPURO pill siloxane. 

[0043] - Poly methyl silsesquioxane system particle (P-3) - (P-5) was manufactured like the 
case of the poly methyl silsesquioxane system particle (P-1) of three to example 5 example 1. 
[0044] - The poly methyl silsesquioxane system particle (P-6) and (P-7) were manufactured 
like the case of the poly methyl silsesquioxane system particle (P-2) of an example 6 and seven 
examples 2. 

[0045] - In manufacture of the poly methyl silsesquioxane system particle (P-1) of example of 
comparison 1 example 1, it replaced with mixture (3-glycero KISHIPURO pill trimethoxysilane 
lO.Og and methyl trimetoxysilane 70.7g). and the white particle of the letter of suspension which 
deposited from the system of reaction was carried out the ** exception like the case of the 
poly methyl silsesquioxane system particle (P-1) except having used methyl trimetoxysilane 
76.0g (0.559 mols). The obtained white particle was rinsed, the vacuum drying was carried out to 
the bottom of a room temperature for 1 2 hours, and 32g (R-1) of the poly methyl silsesquioxane 
system particles was obtained. 

[0046] - Hot air drying was performed for the poly methyl silsesquioxane system particle (R-1) 
16 section of the example 1 of example of comparison 2 comparison at 150 degrees 0 for the 
container for 3 hours, and 12g (R-2) of the poly methyl silsesquioxane system particles was 
obtained. 

[0047] The contents and a result were shown in Table 1 about the poly methyl silsesquioxane 
system particle obtained in each example. In addition, the result in Table 1 is measured and 
computed by the following approaches. 

[0048] Mean particle diameter: Water was made to distribute the poly methyl silsesquioxane 
system particle obtained in each example using a supersonic wave, and mean particle diameter 
was measured about the dispersing element with the ultracentrifuge type automatic 
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particle-size-distribution measuring instrument (Horiba CAPA-700 mold). 

[0049] silanol group [ on a particle front face ]: — a ratio [ as opposed to / measure the 

absorbance in characteristic absorption wave number 3750cm-1 of a silanol group about the 

poly methyl silsesquioxane system particle obtained in each example using FT-IR (Horiba 

FT-210 mold), and / the absorbance of the poly methyl silsesquioxane system particle (R-1) ] • 

— respectively — computing — this value — having — content of the silanol group on a 

particle front face — it carried out comparatively. Therefore, as for the thing of 0. this value 

shows that the silanol group on a particle front face is not contained at all. 

[0050] 

[Table 1] 
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[0051] Test partition 2 (preparation of a dispersing element, and evaluation of the wettability) 
After taking the hydrophilic medium 94 section shown in the poly methyl silsesquioxane system 
particle 6 section and Table 2 which were obtained in each example of Examples 8a-14c and the 
example of comparison 3a - 4c test partition 1 and carrying out preliminary distribution by the 
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homomixer, it processed with the batch mold Sand grinder (IGARASHI machine company make) 
for 3 hours using the glass bead of OJOmmphi, and the dispersing element was prepared. About 
each prepared dispersing element, macro-scopic observation, was performed and the 
dispersibility as a wettability was evaluated by the following criteria. The result was shown in 
fable 2. 

O : — very — stabilization 0:stability **: — a part — x: in which sedimentation of the bottom 
particle of condensation is accepted — [0052] in which a transparent solution layer and the 
separated particle layer are accepted clearly 
[Table 2] 
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[0053] For a-c appended to the number of each example in Table 2. c is the example for which 
a used water as a hydrophilic medium, the example [ b ] using the methanol as a hydrophilic 
medium, and the example [0054] using ethylene glycol as a hydrophilic medium. Test partition 3 
(heat-resistant evaluation of a dispersing element) 

As heat-resistant evaluation of a dispersing element, the polyester condensation 
polymerization reaction was presented with Examples 8c-14c and the examples 3c and 4c 
(example [ all ] using ethylene glycol as a hydrophilic medium) of a comparison, the condition of 
the particle in the obtained polyester polymer was observed, and thermal resistance was 
evaluated. That is, the manganese acetate 4 hydrate 0.07 section was taught to the 
polymerization can as the dimethyl terephthalate 194 section, the ethylene glycol 144 section, 
and an ester interchange catalyst, heating churning was carried out according to the 
conventional method, distilling off the methanol distilled out of the system of reaction, the 
temperature up was carried out even to 230 degrees C. and the ester exchange reaction was 
performed. Next, after adding and agitating the trimethyl phosphate 0.07 section to this system 
of reaction and inactivating an ester interchange catalyst, the ethylene glycol dispersing 
element 10 section of each example immediately after preparation obtained in the test partition 
2 and the antimony-trioxide 0.06 section were added, the temperature up was carried out to the 
bottom of churning, the condensation polymerization reaction was performed, distilling off the 
ethylene glycol distilled off under 300-degree-C high vacuum according to a conventional 
method, and the polyethylene terephthalate of limiting viscosity 0.60 dl/g was obtained. The 
polyethylene terephthalate obtained here was dried at 1 20 degrees C, melting membrane 
formation was carried out using the extruding press machine with the melting temperature of 
290 degrees C, and the film with a thickness of 1 5 micrometers was manufactured. 
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[0055] The lOmmxIOmm wafer was extracted from the obtained polyester film. After etching 
the front face for this wafer with ion etching equipment and exposing an observation side, a floe 
lump's existence was observed using the scanning electron microscope (JEOL-T -300 by JEOL 
Co., Ltd.) about ten parts (25micrometerx25micrometer) of arbitration, and one 3500 times the 
scale factor of this estimated by the following criteria. The result was shown in Table 3. « 
O 0:floc lump without :floc lump — **** — [0056] with many x:floc lumps permitted clearly 
**rfloc lump accepted slightly 
[Table 3] 
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[0057] 

[Effect of the Invention] It excels in the wettability (getting wet ********) over a hydrophilic 
medium, secondary floe is not formed in this invention explained above in heat treatment, 
therefore there is already effectiveness of excelling in thermal resistance in it so that clearly. 
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ife^ U fc n T - * JW«tj£=fc Wr 4 ^ 5, 

[0 04 3] • Sl*fet?!l3~5 

- 1 ) ©JS^ilalSltcUTslojy 5^ji'i';i'-fe;^+3f+-tf 

y^^dm^ (P-3) ~ (P-5) iWtLtc. 

[0044] -mmme. i 



#Pa^ 1 1 - 1 1 6 6 8 1 
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IIJSfi^2©5j<';^9^>»i''>;i'-fe:^+3}-+-9->3S?i©^ (P 
-2) ©ti-^^[Bl«^cor3i<';^5=•-»^i^J^•fex+3^=^■t^ 

>JS^fe^{P-6). (P-7) 5r$J^L/c, 

[0045 ] • im.m 1 

si«s«^i©s}<y^9'^i''>-'i'-fe;^=^5f+if>is«a3Bi[^ (p 
- 1 ) ©t^J^ictei^r. 3 -i/';H2P=^^'>r^Pf;i/h 

jrf h+i'ix-?^ 1 0. 0 g <i:>3^>»UH;j>< m^'>i^5> 

7 0. 7 g ios^m^-r. y^^juh h+->'> 
■5>76. Og (0. bbQ^)^) ^m\<^fc\mu. JJ< 
>) ji ^)\^iy)v-^:x.di^:t=^v-ymmn^ (p - 1) 

2ffijPam2g^«L.Tj}< y y 5^;ui';nrx+3h=<^-9->*sit 

(R - 1) 3 2g«rf#/<:. 

[0 04 6 ] • tmmz 

tmm 1 ©jj< y ^ 5=•J^5^;^•fex=^'5^+•!^>lsss[«[^F < r 

-1) 1 6 gP^SStC i . 1 5 0-C-C3B#^1«i|llfe^ 

?:tf^tor^yy5^;wt^>'H2;^+:*-+-y->3^SSia^^ (R 

-2)12 g*»/c. 

[0 04 7 ] ^0<irf#p.n/c!j<y^g^jL'->;i'-fe;?.+3f+ 
-t^>m^fii^{c-:?^Jr^©F*3g:S(y^•fem4* i cctj^l 

fe©t?*s, 

[0048 ] ^F-^iK^S : ^m-CWfc^^ V ^ ^Jl^t^JV-t 

mi^mmocAPA- 7 0 omy x^mL^m^9tMb 

[0049 ] «l[T«S±©'>-5 ^--)Vm : S««|-Cf#fcjt< 
y>g=-;i'S^^H2:^=^^:^=^-9->*SlttliT-K:-o(,>-r. ft- 

I R (tSlgMf'fBiT^©FT-2 1 OM) S^^y 
-;l'«©!^tt®JRjeiS3 7 5 0 cm-^CCteW-SeJbtS^rS'J 
5eL. sj<y j<f=-;l'i^JH2;^+:t=1r-9->^fS!KL^ (R- 

1 ) ©K7tS{c*f-r-6J:t*^n^n#ujL.T> c©fii4 
i> o r iKiT-«®±© ^ - Jvac^WSJ^ i b /c. b 
/c*s -7 1: c ©fii*5 0 © *>©{*te^*®±©e^ 5 ^ --lus 
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[0 05 3] «2iC*5l,»t:, SF«®#-^K;ftiBL./ca~ tc^. <S^3 5 0 dgKr. ffiS©ffi^ < 2 5 umx 2 
c». a7&Sj^ffii<*<!:0X*«:fflt,^/cF!l> hi)im^\t 5 mid) 1 0,#.K:ol,^■C^aM^^^^ (B*1iT-tt 
ifi«*<bUr^:Sf^-Jl'*fflt>fcf«. c 0 SfOJ EOL-T-3 0 0) ?^fflC>-ca*«i^=■lJ6©Wa8 

C 0 0 5 4 ] 3 (^t5j<*©WS!Rtt©ffa) U/c. 

^}tJEf*©W^ftSffii , j|)Si0!l8 c ~ 1 4 c RO'ib 20 ® : m^n^^tii± < J^CC^ 
*5t^3c. 4 c (t»-rn*)SS*ttj«i*iL'-Cx^U>i^ 

U7:5iU- H 9 4gP. i^^U^t^'J 1 4 4g|JR 

O£x;5^f;U?!^tt^tL-CB^Kv>*f>47k«I!gJ0. 0 

jSfc;*3!)^e.s*-rs>^^-'-^i'*s*L/^c*ie>2 3 o°c 
tti ogsRof=M{tT>^*>o. 0 esp^m-cmi* 

Ttc^b> Satcbfc*i-^-C 3 0 0 -CiSX^TKiS* 
J^c-o-r. SKgifeSO. 6 Ocn/g©d<';i5^U>-r-U7 

1 2 0 -c-cigjiiL, ?§i!!(®S2 9 0 'cvmmfS. 

[0 05 53 ?5^nA:!i<'; x:?^f•;^:7 }l M.ff>h 1 Oirm 
X 1 Ornm©/h>T-*g?aXL/c, C©/JnK-?:-< ^> • 
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